The clinical, demographic and treatment characheristics of patients with Kaposi's sarcoma (KS) are not well-defined. There is lack of consensus on treatment modalities. Thus, we aimed to define demographic, clinical characteristics and treatment outcomes in our cohort of patients with KS.
Introduction
Kaposi's sarcoma (KS) is a malignant angiomatous neoplasia that was first described by Moritz Kaposi in 1872 [1] . Following the increased incidence of HIV infection and AIDS in 1980s, KS has drawn more attention as it became more frequent [1] [2] [3] . Immunosuppression and human herpes virus-8 (HHV-8) infection are the most commonly implicated etiological factors [2] . Kaposi's sarcoma is generally categorized into four subtypes: classic (sporadic), endemic (African), iatrogenic (immunosussant therapy related) and epidemic (AIDS related) [2, 4] . The classic type of KS usually affects elderly males of Mediterranean or Middle Eastern descent. It usually presents with violaceous, red macules, patches, papules or nodules involving the lower extremities in all types. In addition, oral involvement and lymphedema are more commonly seen in epidemic and endemic forms, respectively. Visceral involvement most frequently occurs in the lungs and gastrointestinal tract and is usually seen in epidemic KS [2] . Restoring the immune system usually leads to improvement in iatrogenic and epidemic forms. Despite the lack of consensus on treatment of other forms; chemotherapy, radiotherapy, interferon, excision and imiquimod are among the reported treatment alternatives [2, [4] [5] [6] .
Considering the limited data on demographic and clinical features of KS in our country and lack of studies investigating the treatment outcomes, in this study, we aimed to determine the demographic, clinical characteristics and treatment outcomes in our cohort of patients with KS of all forms.
Patients and Methods
A retrospective cohort study was done to evaluate the clinical and treatment characteristics of patients with KS.
The medical records of the patients with histopathologically proven KS who were followed-up in our specialized cutaneous tumors outpatient clinic between 2006 and 2018 were retrospectively reviewed. The demographic (age, gender) and clinical (duration of disease, time to diagnosis, KS subtype, HIV status, site of involvement, mucosal and systemic involvement, comorbid systemic conditions, treatment modalities and outcomes, adverse effects) characteristics were recorded. In all patients HIV screening was done using Enzyme-linked Immunosorbent Assay (ELISA). Systemic involvement was determined with routine chest radiographs, fecal occult blood tests and lymph node examination. Further diagnostic procedures such as endoscopy or computed tomography scans were performed if needed. Response to treatment were defined as; complete response (complete resolution of all treated cutaneous lesions), partial response (incomplete resolution of cutaneous lesions) or no response (progression or no change in skin lesions).The study protocol was approved by the institutional review board (Approval number: 09.2019.520).
Statistical analysis
Statistical analysis was performed using SPSS version 23.0 (Statistical Package for Social Sciences, IBM, USA). Descriptive statistical methods were used in the analysis of the data. Numerical variables were shown as mean ± standard deviation (range). Categorical variables were assessed by frequency analysis.
Results
This retrospective cohort study included 25 patients with KS who were being followed-up in our Specialized Cutaneous Tumors Outpatient Clinic. Among them 20 (80%) patients were male, 5 (20%) were female. The mean age of the patients was 66 (47-80). The mean follow-up duration was 43.6 (1-90) months. In all patients, the clinical diagnosis was confirmed with histopathological examination. The most frequent type of KS was the classic type seen in 20 (80%) patients. Lymphedema of the lower extremities was present in 5 (20%) patients, all having involvement of legs. The demographic and clinical characteristics of the patients were detailed in Table I . 
Mean duration of follow-up (months)
Mean ± SD (range) 43.67 ± 32.5 Response to treatment was evaluated in 23 of 25 (92%) patients. At least two different treatment modalities were used in 16 patients. At the time of the analysis, complete remission, was seen in 9 patients who had different combinations of treatment (39.1%), whereas 14 patients (60.9%) were on treatment with partial or no response. The most frequently administered treatment was cryotherapy. Twenty patients (86.9%) were treated with cryotherapy and 8 (40%) of them showed complete response, whereas a partial response was obtained in the remaining 12 (60%) patients. Ten patients were given interferon alpha 2a which led to complete response only in 3 (30%) patients. Complete response rates for other treatment modalities were as follows; radiotherapy (3/8), imiquimod 5% cream (1/6), timolol 0.5% solution (0/5), chemotherapy (1/3) and surgical excision (2/2). Treatment outcomes were shown in Table II . All treatment modalities were generally well tolerated. The most commonly observed adverse effect was flu-like symptoms associated with interferon treatment (40%). Only one patient had to discontinue interferon treatment due to flu-like symptoms, in the remaining three patients treatment was continued.
Discussion
The demographic and clinical characteristics of the patients with KS who were being followed-up in a tertiary referral center have been evaluated in the present study. The demographic and clinical features of our cohort match those observed in earlier studies. In addition, this study, to our knowledge, is one of the few studies from our country evaluating the outcomes of various treatment modalities in patients with KS.
The mean age of onset of KS may differ according to the subtype. Classic KS usually affects elderly males, whereas epidemic KS might present earlier [2, 4, 7] . The previous studies have reported a mean age of onset between 61 and 86 for classic KS [5, [8] [9] [10] [11] [12] [13] . The mean age of onset in studies including patients with epidemic KS was between 34 and 55 [7, 14] . Accordingly, the mean age of our patients was 66. The vast majority of the existing studies have reported a male predominance [9] [10] [11] [12] , similar to our cohort with a male-to-female ratio of 4:1. Although, the rate of epidemic KS was reported as high as 80% in previous reports [7] , only 12% of our patients were HIV seropositive. A possible explanation for this discrepancy might be the follow-up of the patients with epidemic KS in the Department of Infectious Diseases at our institution.
The mean time elapsed until diagnosis was 6 months in a previous report in which 50% of the patients had epidemic KS [6] . The longer time of delay (20 months) until diagnosis in our study might be attributed to the predominance of elderly patients with classic KS. Despite a long-time delay, the low prevalence of visceral involvement confirms the indolent course of classic KS. In accordance with the earlier studies, the most common site of involvement was lower extremities in this study [11, 12] . In contrast to a previous study that reported 13% mucosal involvement rate in classic KS [15] , we did not observe mucosal involvement in patients with classic KS. This might be due to the lack of routine examination of mucosal surfaces in the clinical practice. Although, visceral involvement (lymph nodes, lungs, gastrointestinal system) rates up to 44% had been reported previously [8] , only one patient had extracutaneous involvement in the current study. A high prevalence of type 2 diabetes mellitus in patients with KS had been reported [11, 16] . Although, this study failed to demonstrate a similar association, systemic comorbidities were not uncommon in the present cohort. This might be of particular importance when treating these patients with systemic agents.
There is a lack of consensus-based treatment guidelines for KS, however, surgical excision, radiotherapy, cryotherapy, topical imiquimod, chemotherapy and interferon have all been used with various success in the literature [4, 17] . Accordingly, with the literature data, cryotherapy, interferon alpha 2a, radiotherapy and topical imiquimod were most frequently used treatment options in the present study. In our hands, cryotherapy, radiotherapy and surgical excision had provided the most favorable results in localized cutaneous lesions. Considering the age and systemic comorbidities of the patients, systemic chemotherapy and interferon might be preserved for patients with widespread, treatment resistant, symptomatic or extracutaneous disease. A novel aspect of the current study is the use of topical timolol which was previously reported in a limited number of case reports [18] [19] [20] [21] . Although, topical timolol failed to provide any beneficial effect in our patients, we believe that proper formulation for better penetration of the drug in hyperkeratotic lesions might have provided better outcomes. Considering the efficacy of topical timolol in infantile hemangioma [22] , a pediatric vascular tumor, future studies investigating the efficacy of topical betablockers in KS would be of interest.
Some limitations of this study should be acknowledged. First, the study is limited by the use of retrospective design.
